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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a decoder for an audio signal that 
remarkably reduces an arithmetic amount in a sub-band synthesis filter 
bank thereby conducting decoding processing at a higher speed. 
SOLUTION: The sub band composite filter bank that cbmpbsites sub band 
values to reproduce an audio signal, is provided with 1st and 2nd filter ^ M -y 
banks each of which applies discrete cosine transform(DTC) to n/4 sets 
of sub band inputs to provide an output and with 3rd and 4th filter banks 
each of which applies discrete sine transform(DST) to n/4 sets of the sub 
band inputs to provide an output. The n-sets of the sub band values are 
divided into four, and each division is respectively given to the 1st, 2nd, 
3rd and 4th filter banks. Difference P1(k) between outputs Q1 (n/4, k) 
(k=0, 1 , 2...n, n/2, and the same in the following) and an output Q2 (n/4, k) 
of the 2nd filter bank is obtained, an output Q3 (n/4, k) of the 3rd filter 
bank and an output Q4 (n/4, k) of the 4th filter bank are summed and 
P2(k) is obtained by multiplying the sum by a prescribed coefficient and n 
x 2 sets of composite filter outputs are obtained based on the P1(k) and 
P2(k). 
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CLAIMS 



[Claim(s)] 

[Claim 1] A frame decomposition means to decompose the encoded bit stream, and the decode and 
reverse quantization means which perform decode and reverse quantization and restore the subband 
value of n pieces based on bit allocation, It consists of a subband composition filter bank. which 
compounds the acquired subband value and reproduces an audio signal. Said subband composition filter 
bank The 1st and 2nd filter banks which carry out the discrete cosine transform (DCT) of the n/4 
subband input, and output it, It has the 3rd and 4th filter banks which carry out discrete sign conversion 
(DST) and output n/4 subband input. The subband value of n pieces is quadrisected, and it inputs into 
said 1st filter bank, the 2nd filter bank, the 3rd filter bank, and the 4th filter bank, respectively, and is 

the output Q1 (k= 0, 2 [1 and 2 ] n / 2-1.) (n/4, k) { of said 1st filter bank. Below Being the same and 

the 1st processing which searches for the difference P1 (k) with the output Q2 (n/4, k) of said 2nd filter 
bank, The 2nd processing which takes the sum of the output Q3 (n/4, k) of said 3rd filter bank, and the 
output Q4;(ri/4> k) of said 4th filter bank, multiplies by the predetermined multiplier, and calculates P2 
(k), Audio 'sjgriaj decryption equipment characterized by performing 3rd processing which asks for the 
synthetic filter: output X of nx2 pieces (n, k) based on said P1 (k) and said P2 (k). 
[Claim 2]" Said 1st processing is [Equation 1]. 
A (JO = Qi (8. k) - 0 2 (8, k) 

k = 0,1, ...,15 

Come out, it is and said 2nd processing is [Equation 2]. 
Pi(k) = ^ r {g3(8 l fc)+Q4(8,i)} 

k - 0, 1, 15 

Come out, it is and said 3rd processing is the next filter output X (32 k). 
[Equation 3] 

X{Z2,W-k) = -_AT(32,fe) 

X(32,4&-k) = --^.{^(le-Aj-Pjae-A)} 

A-(32,64-A) « X(32,32 + Jfc) 
k .= 0,1,. ..,15 

^(32,0) = 2^F Pl(0) 
^"(32,16) = 0 

*(32, 48) = -{Qi(8 ) 0) + g 2 (8,0)} 
Audio signal decryption equipment according to claim 1 characterized by being a ******** thing. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the decryption equipment of an audio signal, especially 
the audio signal decryption equipment which high-streamlined data processing in a subband composition 
filter bank. 
[0002] 

[Description of the Prior Art] Coding of an audio signal attracts attention quickly by development of 
ISDN in recent years and a VLSI technique. Especially, the importance is increasing by a digital audio, 
digital satellite broadcasting service (DSB), are recording of an audio signal, teleconferencing, multimedia 
application, etc. 

,[0003] In MPEG (Moving Picture Expert Group), the global standard coding method which compresses an 
audio signal with a video signal is examined, and the coding algorithm represented by MPEG/audio 
(international standard ISO/IEC 11172-3) is determined and exhibited about the coding technique of an 
audio signal. About an MPEG audio coding technique, he is a corporation. It is explained to "MPEG" of 
the volume on television society, and the Ohm-Sha issue in detail. Moreover, IEEE The MPEG audio 
compression theory is explained to the Davis pan work "MPEG / audio data compression tutorial" by 
the summer issue in multimedia journal 1995. 

[0004] Although the algorithm of MPEG/audio consists of three kinds of algorithms, a layer 1, a layer 2, 
and a layer 3, and becomes complicated in order of a layer 1 to the layer 3, the algorithm is based on 
sub band coding of 32 bands, and it is common at the point which is either whose number of channels is 
2, and whose sampling frequencies are 32, 44.1, and 48kHz (especially the algorithm of MPEG / audio 
layer 3 is hereafter called MP3). Here, sub band coding is a coding method which divides a signal into 
two or more subbands using an acoustic-sense property, and quantizes each band in a different 
quantization property. 

[0005] The basic block diagram of MPEG / audio algorithm based on a sub-band-coding method is 
shown in drawing 10 . The inputted audio signal passes along the filter bank 1 1 which divides an input 
into two or more subbands. The audio signal inputted into coincidence passes along the mental 
acoustic-sense model 12 which determines the ratio of the signal energy to the masking threshold of 
each subband. After following the bit allocation based on the mental acoustic-sense model 12 and 
quantizing and encoding with quantization / coding means 13, the ancillary data (data which a user can 
define as arbitration) which is not illustrated if needed is doubled, and it formats into a bit stream with 
the format means 14. Thus, the encoded bit stream is stored in are recording media, such as CD-ROM, 
or is transmitted in transmission lines, such as a communication line. Decode separates the ancillary 
data first added in the frame decomposition means 21, and decomposes a bit stream. Subsequently, 
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1 . based on the bit allocation sent as side information, decode and the reverse quantization means 22 
perform decode and reverse quantization, and a subband value is restored. Finally, a subband value is 
compounded by the subband composition filter bank 23, and an audio signal is reproduced. 
[0006] By the way, the subband composition filter bank in a decryption has the function to return the 
signal divided into the frequency component to the time series audio signal of a basis, and in order to 
realize this function, it is performing transform processing described by trigonometric functions, such as 
a discrete cosine transform (DCT) and a deformation discrete cosine transform (MDCT). 
[0007] 

[Problem(s) to be Solved by the Invention] However, in order to obtain the output of 64 pieces, 6144 
multiplication and 6080 addition were required for the amount of data processing at the time of also 
taking into consideration the addition and the multiplication which count of an include angle takes, when 
transform processing specified in the specification document of MP3 was performed as it was, and its 
count load was large. For this reason, it was difficult to obtain the practical engine performance by the 
low price, the conventional the device by MP3 decryption, for example, MP3 player. 

[0008] Then, the purpose of this invention is to offer the decryption equipment of the audio signal which 
solves the fault of such a conventional technique, can reduce sharply, has the amount of operations in a 
subband composition filter bank, and can accelerate decryption processing more. 
[0009] 

[Means for Solving the Problem] A frame decomposition means to decompose the bit stream by which 
this invention was encoded in order to solve the above-mentioned technical problem, Decode and a 
reverse quantization means to perform decode and reverse quantization and to restore the subband 
value of n pieces based on bit allocation, It consists of a subband composition filter bank which 
compounds the acquired subband value and reproduces an audio signal. A subband composition filter 
bank The 1st and 2nd filter banks which carry out the discrete cosine transform (DCT) of the n/4 
subband input, and output it, It has the 3rd and 4th filter banks which carry out discrete sign conversion 
(DST) and output n/4 subband input. The subband value of n pieces is quadrisected, and it inputs into 
the 1st filter bank, 2nd filter bank, 3rd filter bank, and 4th filter bank, respectively, and is the output Q1 
(k= 0, 2 [ 1 and 2 1 n / 2-1.) (n/4, k) of the 1st filter bank. Below Being the same and the 1st 
processing which searches for the difference P1 (k) with the output Q2 (n/4, k) of the 2nd filter bank, 
The 2nd processing which takes the sum of the output Q3 (n/4, k) of the 3rd filter bank, and the output 
Q4 (n/4, k) of the 4th filter bank, multiplies by the predetermined multiplier, and calculates P2 (k), The 
audio signal decryption equipment characterized by performing 3rd processing which asks for the 
synthetic filter output X of nx2 pieces (n, k) based on P1 (k) and P2 (k) is offered. 
[0010] In this case, the 1st processing is [0011], 
[Equation 4] 

Pi(fc) = Gi(8,fc)-G 2 (8,fc) 
k = 0,1, ...,15 

[0012] Come out, it is and the 2nd processing is [0013]. 
[Equations] .... , . 

AW = Qi(8,fc)-<3 2 (8,fc) 
k = 0,1, ...,15 

[0014] Come out, it is and the 3rd processing is the next filter output X (32 k). 

[0015] 

[Equation 6] 
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Jf (32, k) = —L—iP^^-P^k)} 
*(32,32-Jk) = -*(32, k) 

X(32,48-fc) = _^{p A (l6-*)--P 2 (l6-A)} 

X(32,64-Ar) = Jr(32,32 + fc) 

Jfc = 0,1,..., 15 , 

^(32,0) 5^a^(0) 

JT(32,16) = 0 

X(32,48) = -{Q 1 (8 J 0)+g 2 (8>0.}} 

[0016] It is desirable that it is a ******** thing. 
[0017] 

[Embodiment of the Invention] Before explaining the whole gestalt configuration of operation about the 
audio signal decryption equipment concerning this invention, the algorithm in the subbahd composition 
filter bank which makes the principal part first is explained to a detail. 

[0018] It takes accelerating the subband composition filter bank in the layer 3 (MP3) of MPEG/audio 

now for an example, and application of the high-speed DCT algorithm for it is considered. 

[001 9] The number of an input in the subband composition filter bank of MP3 [which describes a 

subband composition filter bank by the 4th term] is [ the number of an output ] 64 in 32. The 

transformation when writing n [ the number of an input ] (= 32) is expressed with a degree type. 

[0020] 

[Equation 7] 

Xin,k) = n £* m xco« (k + *f m+1 K} (1) 

k = 0, 1, t 2n - 1 

[0021] Here, the next notation is defined. 
[0022] 

[Equation 8] ...... . 

C£ = co*(£ir). t 5j=:atn(£ir) (2) 

[0023] If a formula (2) is applied to a formula (1), it can express like a degree type. 

[0024] 

[Equation 9] 



Jf(n,A) = ^ a?ra xCr 5>(2m+1) (3) 



m=0 



[0025] Since the formula (3) is similar to the so-called type II of size 32 of DCT, it is using the algorithr 
of a high speed DCT, and it is presumed that it is possible to reduce to size 2 and to accelerate an 
operation. 

[0026] Then, a formula (1) is divided into an even number term and an odd number term. 
[0027] 

[Equation 10] 



+ E^^» + * K4n '" W> (4) 

171=0 J , 

[0028] A formula (4) can deform like a degree type from the relation between xn=0 and x-1=0 according 
to the definition of a formula (2), and the formula of a trigonometric function. 
[0029]' 
[Equation 11] 

= rtzg { 



[0030] In order to delete m (-1) paying attention to a formula (5), it is as follows when m divides and 

expresses to even terms and odd terms. 

[0031] 

[Equation 12] 

T 



1-1 

n * 



[0032] Next, if its attention is paid to the 2nd term of the last in a formula (6), according to the formula 

of a trigonometric function, it can deform like a degree type from x-2=0 and x-1=0. 

[0033] 

[Equation 13] 

~ X>4m+*4m+l)S*< 4,n+I > 

mssO 



+ £ (*4m+3 + *4m+J " X 4m+1 - T 4m )5t (2m+l) } 

(7; 



[0034] Here, a definition is given as follows. 
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[0035] 

[Equation 14] 



[0036] 

[Equation 15] 



[0037] 

[Equation 16] 



n * 



[0038] 

[Equation 17] 

0*(ti*) s ^(ar4m+3+ar4mH-2-x <m+l -a: 4m )5^ (2m+l) 

[0039] When a formula (11) is used from a formula (8), the synthetic filter bank of MP3 of a formula (6) 

can be expressed as follows. 

[0040] 

[Equation 18] 

<?i(^*)-Q a (j.*) + 25jr{ 

[0041] The 4th term of a formula (1 2) is DOT or DST(s) of size 8, respectively. Hereafter, it explains 
how count loads are reduced about each 4th term according to this invention. 
[0042] [DCT of Type I] type I DCT is defined as follows. 
[0043] 

[Equation 19] 



Xi(n,k) m X> m (7*" 



ttv=0 m=sO 
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[0044] Here, the 2nd term of a formula (13) is defined as follows. 
[0045] 

[Equation 20] 
S 

insO 

* -' o.i | 04-) 

[0046] 

[Equation 21] 

n 

1 * 

n TfK=0 3 

[0047] If it does so, a formula (13) can be expressed as follows. 
[0048] 

[Equation 22] 

X x {n,k) m GxfaV+H^k) (/*) 
k = 0,V..,|-1 

[0049] a formula (16) — k= — the time of calculating to' 0, 1 2n-1 — the periodicity of a 

trigonometric function — using — a formula (15) and (16) — k= — count loads are reducible by using 

the result calculated about 0 t 1, n/2. 

[0050] That is, (16) can be expressed as follows. 

[0051] 

[Equation 23] 

X x (n t k) = Gx(n>k)+H x (h>k} 
Xi (n, n - *) "= i Gi (n, k) - H % (n, ft) - 

*i(n,2n-Ar) = Xi(n,k) 

k = O.l.-.J-l 

Xi(n,|) = G?!(n,|) (/?; , ; \ ' 

[0052] Since a formula (14) and (1 5) are DOT of Type I of size n / 2, it can contract to DCT of size 2 
repeatedly recursively. Moreover, DCT of size 8 is calculable to k= 0, and 1, .... 16 using a formula (17). 
[0053] Returning to a formula (8), Q1 (n/4, k) of a formula. (8) is. DCT of. size 8. k= — 0, 1, and ... how to 
calculate from Q1 (4 n/0) to Q1 (4 n/63) using Q1 (n/4, k) to 16 is explained below. 

[0054] Here, although set to n= 32, even k= 0, and 1 16 are count ending by the formula (17). About 

the multiplier by which all the 4th term of a formula (12) is multiplied, and Q1 (n/4, k), if the periodicity 

of a trigonometric function is used, it can express as follows. 

[0055] 

[Equation 24] 



4 


= 


X] (*4m-l + Xi m )Ci m 








— 


0,1, ...,16 




= 














Qx{j.k) 


■ k 




0, 1, .... IS 



(/*) 

[0056] That is, since k= 0 and the value corresponding to 1, 63 will be acquired about Q1 (n/4, k) if k= 

0 and the value over 1, 16 are calculated, it is shown that a count load can be managed with a 

quadrant. G1 (8 k) and H1 (8 k) — it can ask — final — these — k= — since it can ask by G1 (2 k) and 

H1 to 0 and 1 (2 k), it is shown that the count loads of a considerable amount are reducible. [ and 3 [ as 

opposed to k= 0, and 1, .... 8 in these values ] 

[0057] [DCT of Type II] type II DOT is defined as follows. 

[0058] 

[Equation 25] 

m—Q T7l— 0 

1 , 

+ E^i{c*<~ +l >+c*<»~*- l >}] 

mc=0 

+ £ (**» + * 3m+l )C5 <am+1> ) CIV 

m=0 

[0059] Here, the 2nd term of a formula (19) is defined as follows. 
[0060] 

[Equation 26] 



ir»=0 m=0 

ML 1 



Ijm 



m=0 



-9- 



[0061] 



[Equation 27] 

H 2 (n, k) = . £ (* 2 „ + x im+1 )C^ im+v > <*0 

[0062] If it does so, a formula (19) can be expressed as follows. 
[0063] 

[Equation 28] 

*,(„,*, = qrt«,»)+ift(n,*) 

2C 2n. 

* - 0,1,-.; J- I 

-^2(n,-) ^ G 2 (n,|) /2ZJ 

[0064] a formula (22) — k= — the time of calculating to 0, 1 2n-1 — the periodicity of a 

trigonometric function — using — a formula (20) and (21) — k= — count loads are reducible by using 

the result calculated about 0, 1, n/2. That is, a formula (22) can be expressed as follows. 

[0065] 

[Equation 29] 

*a(n,»-Jb-l) = rp^zi {G 2 (n t fc + l) - g a (n, A + 1)' 
^a(n,2n-fc-l) -JT 2 (n, A + 1) 



*»(n,n)»0 , jT 2 (n,2n) = -.&(*»-, 0) f23,> 

[0066] Since a formula (20) and (21) are DCT of Type I of size n/2, and Type II, respectively, it can 
contract to DCT of size 2 repeatedly recursively. Moreover, DCT of size 8 is calculable to k= 0, and 1, . 
16 using a formula (23). 

[0067] Returning to a formula (9), Q2 (n/4, k) of a formula (9) is DCT of Type II of size 8. k= — 0, 1, 
and ... how to calculate from Q2 (4 n/0) to Q2 (4 n/63) using Q2 (n/4, k) to 16 is explained below. 
[0068] Here, although set to n= 32, it is count ending also about the multiplier by which even k= 0, and 
1, 16 are count ending, and all the 4th term of a formula (12) is multiplied by the formula (17). About 
Q2 (n/4, k), if the periodicity of a trigonometric function is used, it can express as follows. 
[0069] 

[Equation 30] 
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* = 0,1,...,16 

Q^.f -*) = G,(2Ii + A:) 

& = 0,1, ...,15 (24) 

[0070] Q2 [ namely, ] (n/4, k) — also being related — final — these — k= — since it can ask by G2 (2 
k) and H2 to 0 and 1 (2 k), it is shown that the count loads of a considerable amount are reducible. 
[0071] [DST of Type I] type t DST is defined as follows. 
[0072] 

' [Equation 31] 
AT,(n,Ar) = £ 

- S*^r 

ro«i mssO 
* m=0 

[0073] Here, the 2nd term of a formula (25) is defined as follows. 
[0074] 

[Equation 32] 

1 f_i 

°»("«*) = 2C E * l](*am-i+*2 m+ ij4 n '. : ; J" 

n m«=0 

[0075] 

[Equation 33] 
t-i 

if 3 (n,*) = £s 2m Sf (27; 

m=l 

[0076] If it does so, a formula (25) can be expressed as follows. 

[0077] . . , , f 

[Equation 34] 

tfKn,*) = £ x 7m S H f (27) 

ms=l 

[0078] a formula (28) — k= — the time of calculating to 0, 1, 2n-1 — the periodicity of a 
trigonometric function — using — a formula (26) and (27) — k= — count loads are reducible by using 
the result calculated about 0, 1, n/2. That is, a formula (28) can be expressed as follows. 
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[0079] 

[Equation 35] 



X 3 (,n,k) = G 3 ( n ,k) + H a (n,k) 

X 3 (n,n-k) = G 3 (n,k) - H 3 {n,k) 

X 3 (n, - k) = -X 3 (n, ^ + k) 

X a (n,2n-k) = -X 3 (n,k) 



X 3 {n,0) = X 3 {n,n) = X 3 (n,2n)~0 



h — 1, 2, .»., — — 1 



(zl) 



[0080] Since a formula (26) and (27) are DST(s) of Type I of size n / 2, it can contract to DST of size 2 
repeatedly recursively. Moreover, DST of size 8 is calculable to k= 0, and 1, .... 16 using a formula (29). 
[0081] Returning to a formula (10), Q3 (n/4, k) of a formula (10) is DST of size 8. k= — 0,1, and ... how 
to calculate from Q3 (4 n/0) to Q3 (4 n/63) using Q3 (n/4, k) to 16 is explained below. 
[0082] Here, although set to n= 32, it is count ending also about the multiplier by which even k= 0, and 

1 16 are count ending, and all the 4th term of a formula (12) is multiplied by the formula (29). About 

Q3 (n/ 4, k), if the periodicity of a trigonometric function is used, it can express as follows. 
[0083] 

[Equation 36] 



[0084] That is, since it can ask also about Q3 (n/4, k) by G3 [ as opposed to / finally / k= 0, and 1 and 
2 in these ] (2 k), and H3 (2 k), it is shown that the count loads of a considerable amount are reducible. 
[0085] [DST of Type [Q type D DST is defined as follows. 
[0086] 

[Equation 37] 



Q 3 {f,n-A) 



.Q3(J,§-A) 



0,1, ...,16 



ISO) 



X<{n,k)~Y, x " S £ m+l) 



9-1 f-1 



,fc(4m+3) 






+ £{»lm+X» m+l )Sj<*" +1 '} 



(31) 
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[0087] Here, the 2nd term of a formula (31) is defined as follows. 
[0088] 

[Equation 38] 



G*(n,k) = E^+r^+OS^"""' <32) 
[0089] 

[Equation 39] 



[0090] If it does so, a formula (31) can be expressed as follows. 
[0091] 

[Equation 40] 

[0092] a formula (34) — k= — the time of calculating to 0, 1, .... 2n-1 — the periodicity of a 
trigonometric function — using — a formula (32) and (33) — k= — count loads are reducible by using 

the result calculated about 0, 1 n/2. That is, a formula (34) can be expressed as follows. 

[0093] 

[Equation 41] 



[0094] Since a formula (32) and (33) are DST(s) of Type II of size n/2, and Type I, respectively, it can 
contract to DST of size 2 repeatedly recursively. Moreover, DST of size 8 is calculable to k= 0, and 4, 
16 using a formula (35). 

[0095] Returning to a formula (11), Q4 (n/4, k) of a formula (11) is DST of Type II of size 8. k= — 0, 1, 
and ... how to calculate from Q4 (4 n/0) to Q4 (4 n/63) using Q4 (n/4, k) to 16 is explained below. 
[0096] Here, although set to n= 32, it is count ending also about the multiplier by which even k= 0, and 
1, 16 are count ending, and all the 4th term of a formula (12) is multiplied by the formula (35). About 
Q4 (n/4, k), if the periodicity of a trigonometric function is used, it can express as follows. 
[0097] 

[Equation 42] 
Q^,n-k) = -Q<(?± t k) 

e<C|.f-*) = <2«<^-*) 

* = 0,1,...,15 <36; 

[0098] Q4 [ namely, ] (n/4, k) — also being related — final — these — k= — since it can ask by G4 (2 
k) and H4 to 0 and 1 (2 k), it is shown that the count loads of a considerable amount are reducible. 
[0099] If the above data processing is summarized, the approach of calculating each output of the 
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subband composition filter bank of MP3 can do a simple notation as follows. 

[0100] 1.2 formulas are defined. 

[0101] 

[Equation 43] 

PiM = Qi(8,k)~Q 3 (8,k) 
Ps(fc) = 2^^(8,fc> + Q 4 (8,lt)} 

k = 0,1, -..,15 (37) 



[0102] 2. The output X of a subband composition filter bank (32 k) is as follows. 
[0103] 

[Equation 44] 

X &> k ) - ^p {Fl(A0 + P2(fc)} 



X{3!2, 32 - k) = -X{32,k) 

X(32,48-fc) = --±-{ Pl (16- k )-J> 2 {16-k)} 

*(32,64-fc) = X(32 1 .32 + A) 

k — 0,1,..., 15 

Jf(32,16) = 0 

JC(32,48) = -{Qi(8,0) + Q 2 (8 l 0)} (38J 

[0104] Next, the gestalt of operation desirable about the audio signal decryption equipment concerning 
this invention is explained, referring to a drawing. 

[0105] The whole gestalt configuration of this operation is the same as that of the conventional 
equipment shown in drawing 10 , and it has the subband composition filter bank 23 which compounds 
decode and a reverse quantization means 22 performs decode and reverse quantization and restore the 
subband value of n pieces, and the acquired subband value, and reproduces an audio signal based on a 
frame decomposition means 21 decompose the encoded bit stream, and bit allocation. 
[0106] The signal flow Fig. of the subband composition filter bank which is the. principal part in the 
gestalt of this operation to drawing 1 is shown. As shown in drawing 1 , the subband composition filter 
bank is equipped with the 1st filter bank Q1, 2nd filter bank Q2, 3rd filter bank Q3, and 4th filter bank Q4. 
The 1st filter bank Q1 and 2nd filter bank Q2 carry out the discrete cosine transform (DOT) of n / the 
4= 8 subband inputs (n= 32), and carry out the output of 16 pieces. Moreover, the 3rd filter bank Q3 and 
4th filter bank Q4 carry out discrete sign conversion (DST) of n / the 4= 8 subband inputs, and carry 
out the output of 1 6 pieces. 

[0107] Here, the data which quadrisect the subband value of n= 32 pieces, and are inputted into the 1st 
filter bank Q1, 2nd filter bank Q2, 3rd filter bank Q3, and 4th filter bank Q4, respectively pretreat 
according to a degree type. 
[0108] 

q1-m=x4m-1+x4m m=0,1 8q2-m=x4m+1+x4m+2 m=0,1,...,7q3-m=x4m-2+x4m-1-x4m-x4m+1 m=0,1,... 

,8q4-m=x4m+3+x4m+2-x4m+1-x4m m=0,1 
,7 (39) 

[0109] Drawing 2 to drawing 5 is a signal flow Fig. from a filter bank Q1 to Q4. 

[01 10] Here, it supplements with the notation approach of the signal flow Fig. of drawing 5 from drawing 
1. 

[01 1 1] First, as the display of data is shown in drawing 6 , it expresses with the figure, the round mark, 
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and -the straight line, a figure expresses the number of data, and the flow of processing goes to the right 
from the left. 

[01 1 2] As processing of data, addition is shown like drawing 7 . In the example of drawing 7 , Data k 
mean adding Data i and Data j. 

[0113] Addition of a sign is expressed with the sign attached the bottom of the straight line which 
connects the round mark of two data, or horizontally as shown in drawing 8 , and it is set to j=-i in. the 
example of drawing 8 . 

[0114] As shown in drawing 9 , multiplication is expressed with the formula (1/2, C64-2 grade) given to 
the bottom of the straight line which connects the round mark of two data, or a top, and applies the 
value of the formula to the data of a left-hand side round mark. In the example of drawing 9 , it becomes 
j=a*i. 

[0115] if it finally writes calcium-b [ the formula expressed with C 64-2 and C4-1 grade ] generally — 
calcium-b= — 1/[2cos[(b/a) *pi]] 
It means. 

[01 1 6] According to processing of the gestalt of this operation a passage clear from the signal flow of 
the gestalt of this operation shown in drawing 5 from drawing 1 , the output of 64 MP3 subband 
composition filter banks can be obtained by 79 multiplication and 223 addition. 

[01 1 7] processing of the conventional subband composition filter bank is shown in drawing 1 1 — as — 
64 processing R (k) — ( — k= — 0, 1, and ... it was constituted by 63) and 64 input data of processing R 
(k) was common. The signal flow of processing [ at this time ] R (k) was as having been shown in 
drawing 12 , and in order to obtain the output of 64 pieces, 6144 multiplication and 6080 addition were 
required for it. 

[01 18] On the other hand, according to the gestalt of this operation, only four pieces use processing 
equivalent to the conventional R (k), but there is also little computational complexity needed. Therefore, 
the count load in a subband composition filter bank is sharply mitigable. 

[0119] It cannot be overemphasized that various modification is possible for this invention within the 
limits of the technical thought which it is not limited to the above-mentioned gestalt of operation, and 
was indicated to the claim. 
[0120] 

[Effect of the Invention] Since according to the decryption equipment of the audio signal by this 
invention it can reduce sharply, it has the amount of operations in a subband composition filter bank and 
decryption processing can be accelerated more as explained above, the industrial meaning which can be 
used for devices, such as an MP3 player which has the practical engine performance by the low price, is 
size very much. 



[Translation done.] 



* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief. Description of the Drawings] 

[Drawing 1] The signal flow Fig. of the subband composition filter bank which is the principal part of this 
invention. 

[Drawing 2] The signal flow Fig. of a filter bank Q1. 
[Drawing 3] The signal flow Fig. of a filter bank Q2. 
[Drawing 4] The signal flow Fig. of a filter bank Q3. 
[Drawing 5] The signal flow Fig. of a filter bank Q4. 

[Drawing 6] The explanatory view of the signal flow which writes the display of data. 

[Drawing 7] The explanatory view of the signal flow which writes processing of the data of addition. 

[Drawing 8] The explanatory view of the signal flow which writes processing of addition of a sign. 

[Drawing 9] The explanatory view of the signal flow which writes processing of multiplication. 

[Drawing 10] The basic block diagram of MPEG / audio algorithm based on a sub-band-coding method. 

[Drawing 11] The explanatory view showing processing of the conventional subband composition filter 

bank. 

[Drawing 12] The signal flow Fig. of conventional filter bank processing R (k). 
[Description of Notations] 

21 Frame Decomposition Means 

22 Decode and Reverse Quantization Means 

23 SubBand Composition Filter Bank 
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